Determination of the routine test dilution (RTD) : A mixture of a 0.5 cc of a host bacterial suspension with 3 cc of a 0.5% semi-solid agar was poured on agar plate. After drying the surface, a standardized loopful of phage suspension in decimal dilution by broth of a high titered stock was spotted. Then, the plate was incubated at 37°C for 48 hours. One RTD was determined as the highest dilution by which complete confluent lysis was produced. The phage particle number contained in 1 cc of one RTD of each strains is shown in Table 2 .
Procedures for the spot method in the sensitivity test : One half cc of bacterial suspension to be tested with 3 cc of a 0.5% semi-solid agar was poured onto the bottom media, i. e. glycerol agar or Ogawa's egg plate. For the spotting of phage, two different methods were employed. First, using a standardized loop ; second, a needle for intradermal injection. One loopful corresponds to about 0.004-0.005 cc and one drop to 0.015-0.02 cc and 0.009-0.01 cc respectively. The former method was used in the case of rapid-growing Mycobacteria and the latter of slow-growing ones.
Expression of the degree of lysis : Degree of lysis was expressed by the codes of 0 to 5 as follows 5 : completely confluent lysis. 4 : almost completely confluent lysis, with some phage resistant colonies present. 3 : so-called semi-confluent lysis. 2 : more than ten independent plaques. 1 : less than ten independent plaques. 0 : no lysis. () : diffuse and faint bacillary growth on the lysed area.
RESULTS

Sensitivity Test Method on Rapid-growing Mycobacteria
The sensitivity to the phages of PS and B1 was tested on Mycobacterium smegmatis, Myc. sp, jucho and Myc. sp. lacticola by comparing the plaque counting method with the spot method. As shown in Table 3 , relative EOP of PS to these 3 strains were 1.00, 0.79 and 0.01, and those of B1 were 0.05, 1.00 and 0.00, respectively.
On the other hand, as shown in the same table, when one loopf ul of undiluted phage suspension was spotted, all of these 3 strains to PS and the first 2 strains to Bl were lysed completely in the degree of 5, and the differences in the sensitivity expressed by EOP between these 3 different indicator strains were undetectable. However, when one loopf ul of adequately diluted phage suspension, i. e. one RTD, was spotted, the degree of lysis became apparent, showing the differences in the sensitivity by plaque counting to a certain extent. Namely , 3 strains were lysed by PS in the degrees of 5, 5 and 4-3, and by B1 4-3 , 5 and 0, respectively.
Similar results were obtained in other Mycophage-Mycobacteria systems as well .
Accordingly, it became clear that for the sensitivity test of rapid growing Mycobacteria the spot method may be substituted for the plaque counting method as a routine test procedure, provided one RTD is used instead of undiluted phage stock .
Thus, the phage sensitivity test method usually adopted on Enterobacteria , Staphylococci, etc. is available to the rapid growing Mycobacteria , provided slight modifications are devised in preparing homogeneous bacterial suspension by mechanical homogenization or by homogeneous cultivation with the addition of Tween 80 and extending the incubation period after the spotting up to 48 hours .
By the use of the above described spot method , the sensitivities of 9 host bacterial strains to 14 mycophages listed in Table 1 were examined , and the results obtained are shown in Table 4 . the 10, 14, 21 and 28th days after the inoculation of BCG suspension . As shown in Table 5 , it was confirmed that all of the aforementioned factors greatly affected the results of the test. b) It was found in the aforementioned experiment that the exact reading of the test results was rather difficult owing to the growth of the resistant mutants covering the lysed area, when the spotting took place later than the 7th day after BCG inocula. Table 7 . Sensitivity rate (%) of 83 strains of human type tubercle bacilli , freshly isolated from patients to 12 mycophages Note : Sensitivity rate is the percentage of the strains lysed in the degree of more than 3. maximum lysis is shown in Table 5 . Maximum lysis was observed on the 2nd, 3rd
and 4th weeks, when the phage spotting was carried out on the 3rd day after bacterial inoculation in the amount of 5 , 1, 0.1 and 0.01 mg per plate, respectively.
Thereafter, the growth of phage resistant mutants frequently obscured the degree of lysis.
To know about the maximum bacterial concentration, an H37Ra suspension in various concentrations was prepared and plated . After 24 hours incubation, one RTD of phage was spotted on the lawn by the use of a Mantoux-test needle . When the inoculum size of test bacteria was 25-50 mg per plate , lysis by B1 and D29 was clearly observed after 5 days and by Y10 after 7 days . On the contrary, when the size was reduced to 10 mg, lysis by these phages on the same days were observed to a certain extent, but the degree of lysis was not distinct.
These results show that , generally, the greater the size of bacterial inoculum is, the shorter becomes the time required for the maximum lysis, even though the degree of lysis is more or less influenced by the physiological states of the inoculated bacilli.
In order to check the test results as soon as possible , an increase of the inoculum size seems to be necessary.
Reading should be recorded on the day of the maximum lysis.
DISCUSSION
The phage-typing of Mycobacteria has been studied by many investigators (Penso, 1951; Hnatoko , 1953 Hnatoko , , 1956 Froman, 1954 Froman, , 1959 Will, 1957; Takeya, 1957 Takeya, , 1960 Doke, 1959; Hikawa , 1959; Furukawa, 1959; Segawa, 1959; Redmond, 1960; Murohashi, 1959 Murohashi, , 1960 . Almost all of the studies hitherto reported were carried out in the following way : (1) Isolation of phage strains . (2) Examination of lytic patterns of the newly isolated phages to many mycobacterial strains . (3) Trial classification by grouping the phage patterns . Such a course of the study is, of course, indispensable for the studies on the phage typing of Mycobacteria . However, the most important things at the present stage would seem to be the selection of those phages most adequate for typing (Froman , 1959; Tokunaga et al. , 1960) and the establishment of a standard phage sensitivity test method .
Probably due to the difference in the test methods employed , disagreement is occasionally noticed in the test results of different authors . For instance, according to Hnatoko's report (1953) , phage D29, which was isolated and found by Froman et al. (1954) to be active against pathogenic Mycobacteria, did not show any activity to H37Rv, further, against Takeya's report (1960) Murohashi et al. (1961 a) With regard to the high dilution of phage suspension to be spotted, the concentrations used by Froman (1954 ), Will (1957 and Doke (1960) seem to be best. However, it is obviously more reasonable to use one RTD than a constant dilution for all phage suspensions, because, as shown in Table 4 , the minimum number of phage particles which is able to cause a confluent lysis, i. e. one RTD, is quite various from strain to strain. The present authors showed the availability of the RTD method being used in Salmonella, Staphylococci etc. not only on rapid-growing Mycobacteria, but also on slow-growing ones.
The time interval from the bacterial inoculation to the phage spotting is also variable with investigators.
For instance, Will (1957) spotted phage 5 days after bacterial inoculation, Takeya (1957) several days, and Doke (1960) immediately after the drying of the medium surface. As shown in Table 5 , if the time interval is too long, phage resistant mutants grow covering tha lysed area. A short time interval is desirable for a routine test. It is not too early to spot when the surface of the medium is dry. As mentioned above, the authors spotted phage on the day after bacterial inoculation in the case of slow-growing Mycobacteria and after a few hours in the case of rapidgrowing ones, and obtained satisfactory results. The other factors affecting the test results, for instance the kinds of media and the physiological conditions of bacteria to be tested, should be investigated. 
